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COMPLETE SPECIFICATION. 
Improvements in ana relating to Metal Surfaces. 



We, Associated Electrical Industries 
Limited, a British Company, having its 
registered office at Crown House, Aldwych 
London, W.C.2, do hereby declare the in- 
vention, for which we pray that a patent 
may be granted to us. and the method by 
which it is to be performed, to be particu- 
larly described in and by the followine 
statement: — 

This invention relates to methods of 
treating electrically conducting surfaces in 
order to improve surface quality, such as 
hardness, resistance to wear, heat or corro- 
sion. To this end it has already been sug- 
gested to apply under heat additional ma- 
terial to the surface so that the additional 
material may adhere to or diffuse into the 
surface and may combine or alloy with the 
original surface material, using electric 
sparking for the production of the heat re- 
quired in this process, whereby the electrical 
forces may also assist to move the particles 
of the additional material towards the sur- 
face to be treated. 

It will be understood that in general, and 
in particular for the purpose of this Speci- 
fication, the term "electro-sparking" is 
meant to indicate a plurality of discharges 
of electric energy of very short duration 
occurring simultaneously with each 'other 
and also in succession between an electrode 
and the conductive surface to be treated 
which forms the other electrode, the sparks 
being produced in a medium which may be 
liquid or if gaseous is of atmospheric pres- 
sure so that no gas-tight housing is neces- 
sary as distinct from gaseous conduction 
discharge which is a continuous glow dis- 
charge maintained in a gas or vapour of 
sub-atmospheric pressure and necessitates a 
gas-tight enclosure or housing. If direct 
current is used to supply the sparking 
[Price 3s. 6c!.] 



energy, the surface to be treated is made 
negative, in contrast to cathode sputtering 
where the surface to be treated is positive 
and the electrode is negative. In the spark- 
mg process using d.c. energy the electric 
held between the electrodes assists the par- 
ticle movement towards the surface to be 
treated However, results which are sub- 
stantially similar to d.c. sparking can be 
obtained with ax. sparking as the body 
forming the surface to be treated provides 
for greater heat dissipation and remains 
cooler than the electrode, therefore more 
particles are transferred in the direction to- 
wards the surface to be treated. 

It will also be understood that the instan- 
taneous spark discharges provide short time 
mtermittent and localised bursts of heating 
with high temperatures restricted to very 
limited discharge areas, during discharge 
periods which are separated by non-heating 
periods so that the surface areas adjacent to 
the treated area and the interior of the body 
are not subjected to undesirable overheating 
and cannot suffer distortion that may be 
caused by other conventional heating 
methods where the actual heating is not 
locally restricted to minute zones and is 
more continuous in time. 

The electric sparks can be produced by a 
means known in the art using for instance 
repeated capacitor discharges, electrodes 
which vibrate to change the distance separat- 
ing them from the work surface, or by 
potential changes which may be derived for 
instance from a high frequency source and 
may be superimposed upon a d.c. or low 
a.c. potential. 

The invention aims at an improvement 
which facilitates carrying out the surface 
treatment by electro-sparking of the kind 
described and widens the range of material 
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which can be applied as additional material 
to the surface to be improved, by using such 
material in powder form. Thus the amount 
of additional material which arrives at the 
5 surface to be treated can be readily con- 
trolled, and material which cannot be pro- 
duced easily in rod form, or does not possess 
sufficient electrical conductivity to serve 
itself for the electrode can be used. 
10 Accordingly this invention resides in a 
method of treating an electrically conducting 
surface using an electro-sparking process^ as 
hereinbefore defined for adding one or more 
substances to the material of this surface. 
15 wherein one or more substances to be added 
are in powder form. 

The powder may be carried by a gas 
supplied to the sparking zone, or by a liquid 
in which the sparking occurs, or be included 
20 in a paste applied to the sparking electrode, 
or to the work surface, or both. Alterna- 
tively the powder may form part of a spark- 
ing electrode which is consumed in the 
sparking process. Such an electrode may 
25 comprise a rod of metal-graphite compact 
or a tube containing the powder. The gas 
or liquid or paste basis carrying the powder 
may be selected to promote desired reactions 
or inhibit undesirable reactions, or both, in 
30 the sparking zone. 

The method according to the present in- 
vention may cause deposition upon or in- 
clusion in the surface of the workpiece of 
the additional substance. A chemical re- 
35 action may occur between the additional 
and surface materials. The two materials 
may form a solid solution or an alloy. The 
gas or liquid or paste basis aboveraentioned 
and at least a portion of the material in an 
40 electrode, which may be compacted, or of 
tube shape, can contribute to the effect 
which is mainly caused by the additional 
material of powder form. m 
The powder used in accordance with the 
45 invention may comprise for example 
chromium, tungsten, tantalum or another 
hiah melting point metal or a mixture there- 
of.' If the sparking is carried out with a 
graphite electrode such metal powder is car- 
50 burised and a carbide surface is formed on 
the work-piece, the material of which may 
be a ferrous or a non-ferrous metal or an 
alloy. , . , 

If the powder is dispersed in a carbon- 
$5 aceous carrier such as a wax, grease, or 
mineral oil, the carbon contents of the 
carrier can effect the carburisation or con- 
tribute to it m . ' 
In a particular embodiment, for instance, 
60 the work-piece is of steel and the purpose of 
the treatment according to this invention is 
to increase its hardness and wear resistance 
by carbide formation on its surface. 

It will be understood, however, that modi- 
65 fixations are possible without departing from 



the scope of the present invention, as de- 
fined by the appended claims. 

It will also be understood that apparatus 
known per se for producing suitable electro- 
sparking can be used. Such apparatus, as 70 
described in Specification 749.486 employ- 
ing a capacitor and vibrating electrode has 
been found very suitable for carrying out 
the present invention, since the electrode can 
be adapted to serve for this invention and 75 
the powder material may be sprinkled onto 
the surface or carried in a fluid to the 
sparking zone. 

WHAT WE CLAIM IS: — 

1. Method of treating an electrically con- 80 
ducting surface using an electro-sparking 
process as hereinbefore defined for adding 
one or more substances to the material of 
this surface, wherein one or more substances 

to be a3ded are in powder form. $5 

2. Method as claimed in Claim 1, where- 
in the powder is suspended in a gas sup- 
plied to the sparking zone. 

3. Method as claimed in Claim 1, where- 
in the powder is suspended in a liquid in SO 
v/hich the sparking occurs. 

4. Method as claimed in Claim 1, where- 
in the powder is carried in a paste applied 
to the sparking electrode or to the work 
surface, or both. 95 

5. Method as claimed in Claim 1, where- 
in the powder forms part of the sparking 
electrode. 

6. Method as claimed in Claim 5, where- 
in the sparking electrode comprises a rod 100 
made of a metal graphite compact. 

7. Method as claimed in Claim 5, where- 
in the sparking electrode comprises a tube 
containing the powder. 

8. Method as claimed in Claim 1, where- 105 
in the substance or substances to be added 
comprise chromium, tungsten, tantalum or 
another high melting point metal, or a mix- 
ture of these metals. 

-.9. Method as claimed in Claim 1, where- 110 
in the sparking electrode is made of graphite 
and at least one of the substances to be 
added is such as to combine chemically with 
the carbon. 

10. Method as claimed in Claim 1, 115 
wherein the powder is dispersed in a car- 
bonaceous carrier, such as a wax, grease or 
mineral oil. 

11. Method as claimed in Claim 9, or 
Claim 10, wherein the work-piece is made 120 
of steel and the added substance or sub- 
stances serve to form a hard carbide layer 

on the surface of the work-piece. 

12. Method as claimed in Claim 1, and 
substantially as hereinbefore described. 125 

J. W. RIDDING. 
Chartered Patent Agent, 
Crown House, Aldwych. London. W.C.2. 
Agent for the Applicants. 



PROVISIONAL SPECIFICATION. 
Improvements in and relating to Metal Surfaces. 



We, Associated Electrical Industries 
Limited, a British Company, having its 
registered office at Crown House, Aldwych, 
London, W.C.2, do hereby declare this in- 
5 vention to be described in the following 
statement: — 6 

We have previously described a method 
of improving a ferrous metal surface where- 
in an electric spark discharge is produced 
between the surface and an electrode, the 
spark being discharged throueh a liquid in 
which said surface is immersed, and the 
liquid or the electrode or both being so 
i k selected that a substance or substances trans- 
ferred to said surface by the sparjcing either 
alone or in combination with the material 
of said body produce the required surface. 
Also we have previously described a 
9n ™ etl ! od of treating non-ferrous bodies to 
*v obtain a desired surface character, such as 
greater' hardness or chemical resistance 
wherein an electric spark discharge is pro- 
duced between the surface of the article and 
9* * n e i5 c ? ode » t fi e electrode, or the material 
in which the sparking occurs, or both being 
selected so that one or more substances 
transferred by the sparking therefrom to the 
said surface change its character. 
™ i. Further investigations have shown that 
™ the metal surface of a work-piece can be 
improved by electro-sparking if one or more 
substances required for such improvement 
are present in or supplied to the sparking 
« zone in powder form. 
<* 5 In this manner it is possible to obtain 
surface improvements, such as greater hard- 
ness and wear resistance, or higher heat 
resistance, by means of substances which are 
not readily available in rod form, or do not 
w possess sufficient electric conductivity to 
serve as electrodes in an electro-sparking 
process. y 5 

Accordingly this invention generally 
resides in a method of treating the surface of 
±o a work-piece by adding through electro- 
sparking one or more substances to the ma- 
tenal at this surface wherein the said sub- 



f™£ S m pr ? sent in or supplied to the 
sparking zone in powder form 

The powder may be carried in a gas or 50 
liquid, or a pasta, or a solid, and S the 

nirV CaSe T the powder ma y ^rm par?of a ' 
sparking electrode such as a rod ofmlU 

bftt^ pact ^carrier material may 

Sfwv f t0 £° mote desired reactions or 55 
inhibit undesirable reactions, or both 

witVrt, substantia l improvement obtained 
W A Pr0CCSS of eIe <*ro-sparking accord- 
ing to the present invention may be due to 

terial J*£ W0 J' Ic -P? ec f of the powder ma, 
tenal or to a chemical reaction between the 
powder material and the material of the 

S ?i C E ° r bQt ^ wI * e othe^substLS 
such as the materials of the carrier of the 65 
powder or of an electrode body may also 
contribute to the effect y 0 

. The powder used in accordance with the 
invention may comprise for Sa m Se 
chromium, tungsten, tantalum and 3 ' 70 
high meltmg point metals. If the spaX 
is earned out with a graphite electroTSch 
metal powder is carbonised and a carbide 

tenal of which may be a ferrous or a non- 75 
ferrous metal, or an alloy. 

If the powder is dispersed in a carbon- 
aceous carrier, such as a wax erea^ n 

tribute toTt effCCt thC carburi -tion or con! 80 

In a .particular embodiment, for instance 
the work-piece is of steel and the pS 
of the treatment according to this invS 
is to increase its hardness and wear reskr 

an it b ^f r £ ide fo r ation « arse* 85 

it will be understood, however that 
modifications are possible withoul departj 

n J. W. RIDDING, 90 
Chartered Patent Agent, 
64-66 Coleman Street, 
London, E.C2, 
Agent for the Applicants. 
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